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1. HOUCKETS AND AHRTIFICIAL EARTH SATELLITES

Tracklng Space Rockets by Moang of Artificial Comotao

A mythed for Lacroasing the bripghtnesa of spaco rockets, fasulitating
optizal obsurvatlons, by tho vjection of a cloud of luminescent gus
(artificlal comet), 15 desceribed by I. S. Shklovskiy and othors in an
article 1o a lava Lesue of Aztronomichaskly dhuvrnal,

The prineipal featuros ef tho apparatus usod for observing the
artificial eomots and tho results of observations made of the 12 Saptemoer
1952 godium clond vjoctod by %hu second Soviet cosmic rockst which hit
tho Moon are glven. Soms propertles of the expanding sodium cloud are
dJoneribad.  Possibleo ways of further doveloping the method are mentionod.
("Arvificial Comat," by I. S. Shlovkeir, V. F. Yasipov, V. G. Kurt, V, I,
Myzuz, aad Po V. Shcheglov, State Astronomicul Institute imori P. K.
Stternbary; Moscow, Astronomichoskiy Zhurnal, Vol 36, Nec 6, Nov-Doc 59,
pp 107.:-C77).

Pasturbations in Satellita Motion

Tho prehlem on the analytical dotermination of secular purturbabions
~% e theory of motion of an artificial earth satellite in the first
approximation, takdng into account the flattening of the Earth and ‘the
misistance of the atmesphere, is considered in an articlo by Ye. A,
Srelunikav, State Astronomical Institute imerd P. K. Shternberg. The
rudel of the atmospherv propozed by D. Ye. Okhotsimskiy, and others s
wao sod for deriving Lhe secular perturbations caused by air resistance.
*he cerilsr parturbations cf the elements of tha orbit of the American
3atalilie By fram the thbalied formalas. ("On the Socular Perturbatiois
inothy Thuory of Motlon of Axliflcial Earth Satellites," by Ye. A, Qrebeniker:
M.reow, Asbroremichesikly Zhwrnal, Vol 36, No 6, Nov-Dec 3§, pp 1111-1i2))
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1T, Ukpil AIMOGPRELE

CPYRGHT

Throe "M u.i tians of O ‘”"-..:cv.‘ = 8ur

T2

By comparing the effoat of chromoapheric flaras whoh geonagretds astivivy
wo have desormlzed the exdostosce of thres maxama of « L ansa sollowing
the moment of th passage of a solar active reginr acrava the Sun'y ceniral
moridiat. Fipgure 1 (Figures are not reproduced here) 1s a graph of she
naon dad Ly Eeindizan, detived by the mathod of suvperimpositicn of epoihy
for 195741748 by comparison with the effect of flares.

Ihis werk laoan avtermpt at an independent confirmating o. the exisiaence
af tha thraa dngaongas of fv‘az ra and determination of the prodadilivy of
attersadios of poomagnetie dietisbances Lo u,‘.mOa Trha prasence of ttw
Ladieat od maniia pay te cintirmadd Ly eramising the seaenzas of K-ird.es
sy oaovnoe oF Lopg prolorges taverval of time. The use 0f he rathiug of
sunarine st hion of apochs An the forr in which 1t Ly wzualdy uied for *he
drozoress e a 27eday cycls, deew not prave effective ip this caves In
astiality, the goro-dar can correspond o a maximum of typs I, II or III
ia the mithod of euperimpoal tion of apochs hacauss 1% 43 only zelectad
by ke criwerion of the prasence of hoightened activity of. a given day.
Aftar a zatc-day and before a zoro-day corresponding %0 a maximum of 4ype
I, I or 11X, with approximately aqual probabality there will he inuraases
tnoanrte vy on tho Bk, 114k, 164h and 19th days. Tedls ) glves the days
o’ the ocpectod irerearn in a..uv" ty before and afber the werrespitalrg
MARAM Y.

TAZLE 1
Diyr Pafnre Maximum Type of Maximum Day Aftes Maximum
2(‘ 183 11 11 17 27
ar e III 816 27

This, L8 whe zerceday sorresponds Lo a maxdmun of tvpe I, 1¢ is
prarible 49 assure o in:rease in activity on the 84k and thet on ‘he
19¢h and 7 dav: afuer the 2ero-dyy and on the 8th, 15ih and 27th daye
bafarga the zareo-.dar. ehe.

I~ the mthod of superimpositisn of epochy, when any ons of the maxima
18 used for the 2drc-day, there evadesily ocsurs a "smoo“ning outt of
ardjoining distiurbances, and, dependirg on the valve of each of them, there
is arn insigatficont Lfocr9ase near one day or the other. Wwe<m there is a
greav dsal ol statistical data the effect disappesare entirely and on the
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CPYRGHT

compoale o thera only roratrs the wsll kaswr 27«day zyole (Kv: sHus ol an
z.r;ma,litnx;a'...i»:,x:,:’ Magrar)e Similar rossoring 15 possible in rospeey tu
Lha days ol i1ow activity,

Howsvae, s follows from Table 1, in accordance witvh owr hypothasis

' of thao arlatence of thres kinds of maxima, thoo 18 u poncibilisy of divide
ing vp tho sequincos with the zerowdayn corresponding Lo maweima ¢f 4ypen I
snd IIZ. In actvality, in sequences with maxima o4 type II tho diatwusbaross
are expacted on bhe llth day afler tho zero-day and simultansously cn the
34 day Lolore the zero-day, wheraas in maxdma of tyvps 1I1 or the 844 day
follewing dis*urbanstes and on the 11th day precedings If we dAlesinguish

A caennt having niph acvivity or tho 8th day after the tzevo.day (in the
TMigh% part of {ha gequence), thon wo can anticipate it will showr tho apreat
arce of a1 minimum on the 8ih and a muximum on tha 1lth day befese the zewr.
day (4n the 16£% part). It bocas posaibla 4o numerically determine the
probability of thls everd as Py 2 my/Ny (whare N) - the numbow of nequencea
satialying the condition A8 2 A11; m) =~ the number of tequonces from N,
simultaneowsly suclsfying the condition AL PALE, A8 LA, 37 Ay

A.te 1r a similar marnor 4t 48 possidle to detormine the prebability of
the appsarazze of other combinationa of inoqualities. Simultanccusly thero
ls the peosibility of compuiing who probability of the appearan:e of come
tinatiens of thase same irequalities in the 1aft past for seguencoa
satiefying in the righ% par’ %he oquation Ag . A1y1. Thus, when the
sequences are bruken down into groups by sign 4o the right of tro zeroe
day, the tondorcy for tha appearance in them of certaln exivames 4y prorev’
v tre loft of “he ¢ero day. I% should be noted thab in a randem diebeie
bution ol disturbances the right and left parts of sequences are appatenily
indsponrent.,

#c have 1,025 sequences of mean dally valuvas for Kp-indices for a 13-
year period (17L6-1958). Following the zero-day ir. each sequance we selecied
tho m2st disturbed days, equal t2 10-11 days each monsh. To the »ight and
2 the lelt of the zero-day the diwrnal characterisiics have baen given
which corraepond to the days followirg and proceding. We have excluded
é’rog oxm;imw.on segvonzes satisfied Yy tne condition Ap 2 An L3(ne

HEH 11).

Table 2 givag the /ﬁrobabinty of appearance of these combirations of
inwavalities: Py = ma/N) for the loft parts of sequences salisfying ia
the right pact the condition A  A11; P2 2 m2/N2 for the left parsa cf
the 33quences saciufying the condition Ag P Aj;; P = mi £ oo e tine

c
left pacty of the sequaences, without divisicr imuo groups. In a simdla
way we invesilgated those same sequences anplying to cordidicns in the
laft part (before the zero-day) and devermining the f{rejuency of appoarancs
of the determined combinations of inwyuaiities in vhe right part (afies
the z¢rc-day) (Tabie 2): P = my/Ny for sequerzes with the condi“isns
A.BorA.y) and Pz = mp/Ny with “he conditlon tharn A_g.d A_ya.
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Conclusions
An analyeds of the datn received Indicaton the followling:

1. In sequonces having incroased ddsturbance for 8 days before or after
the ero-duy, ono notus a tondency to a maximum on the llth day and a
minimum on tho Bth day alter (or corrasponding to) tho zoro<day.

2. In sequoncas having increassd disturbance for 1l days bofore (or
Lor) tho zero-day, one notes u tendency to a muximum on the 8th day and
o mindmum on tho 1lth day uftor (or corrasponding to) the zoro-day.

3. The probability of tho indicated altornations of activity are
considorably highor than with a random (Py = 0.125) distribution of dtorna-
tiona,

o The assumption of throo maxima finds in this fact o4ill another
confirmation and it should be borne in mind that the investipated interval
of timo ambruces poriods of rise and fall in tha ll-year solar cycle. The
indicated conclusions are confirmad in any of the 13 investigated years

The dolimitation of soquances with the above-indicated probability
apparently enablos us to distinguish definite disturbances corresponding
to the different "velocities" of corpuscular streams.

CPYRGHT

-4 -

Sanitized - Approved For Release : CIA-RDP82-00141R000201120001-8




Sanitized - Approved For Release : - . . |

CIA-RDP82-00141R000201120001-8

CPYRGHT
TABLE 2
LEFT PARTS (F SEQUENCES
As A8 As5 Ag A8 An  Ag An An Ay Ap Ay
P 0.51 0.49 0.50 0.50 0.52 1
P, 0.9 0.51 0.53 0.47 0:156 3'32
P2 0.5, 0.16 0.1:8 0.52 0.59 0.51
Ag Ag A Ag As Ag A
- 5 A4g Ay A A A3
Ag Al A8 A1 Ag Ay Ag Ay Ay A_l,l Af A_;'ﬁ
P 0.32 0.31 0.20 0.17 |
L ] L ] 0.31 [ ]
g g.gg 0.34 0.19 0.17 0.35 g.gg
. . 0.29 0.19 0,17 0.26 0.38
wn A8 Al Ag A
-1
' An Ay, An uf
P 0.20 0.17
K 0.18 0.19
Pa 0021 o.]s
As A3 A5 2 As A
A8 A1 Ag AZG A.E A e s A iS5 48
A1 A 1 Al ‘-lllt AL A-ll i‘—B A1 Ag A A a3z
] = -1 -1 ALy Aoy Ay Ay AL
. 0.1
P oroe o 0.21 0.11 0.1} 0.18
Py 0.05 0.13 3‘%2 012 0.12 0.22
. 0.11 0.16 0.13
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r
n 0.12 0.05
| 0.1) 0.0h

KIOE? PAATS CF SEQUENCES
& g & A de i & M A &y M A&y

SETHRETEN O R
g 0.51 0.9 0.6 0.54 0.52 0.48
' As Ay Mg A Mg 48 4
o ‘lg:an:sa ?nz :.g:g %&néﬁlnlﬁgtﬂlnﬁ
' P o1 0.33 0.15 0.21 9.31 0.33 0.17 0.1
N 0.28 0.37 0.15 0.20 0.35 0.29 0.17 0.19
P 0.% 0.29 0.15 0.20 0.27 0.36 0.17 0.20
Ag Mg & M & M & M & M :g Ag A& Mg
A & A a
ELIbESEREnER SRS Y
P 0.04 o.11 0.19 0.1 .12 0,20 0.1 0.06
B 0.04 0.12 0.15 0.13 0.12 0.23 0.1k 0.06

P, 0.04 o.11 0.22 0.4 0.13 0.16 0.1h 0.06

("The Problem of Three *Velocities' of Corpwscular Streams®, by 0. M. Barsukov,
Isvestiya Akademii Nauk.SSSR, Seriya Geofizicheskaya, No 1. 1960; pp 155-157).
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Study on G 5o Solax C s gton in the Xeftue Repdon

EIRRNEE = e Y

An canc erowledpe of She gpostrim of Xeray emission ol w'iy Sun la
of conavdovanle astrophyeizal. and pesophysical interest, IbU Le wmpurbant
for tho prociss debtermination of the temperature of tho solar corena

. ag woll as for a true estimate of “he acticn of golar coronal emisalon in
tho uppor layors of the Earbh's atmospheree ALl of those problams are
of ros~ant orlgin and have vreceived only a preliminary solwiions Cortain
tew considerations of the Sunts soalinaove X-ray emission are made by T.V.
Kazachevskaya and G. S. Tvansvefholodnyy in an article in the Novemberw
Dozember inges of tho Soviel gxlentifiec publicatien Astronomlcheskly
shurnal,

The aulhors, in their a 4i:le, have compuiod the Gaunt factor and

caleulatad “he cordiinvouns amiesion spactoem of the solar corona. On the
basiis of X-vadiabicn and alsc from the rat'd.g of X-radiation ond radio
omission Lt waz dotermned bhat T4 1.5+10° depgroes K. The saergy of
the conbinweus omission of the Sun nvar %he Earth beyond Lyman lmlit is
> 0.3 or;g,s,f'cm'-' soce It 1s showa thal Lhe solar corona is extremsly
inhemoganaouws its maberial being <oncentrated mainly in spocifd formaw
tions whivh cecupy approximately 1/100%h part of iis entirve wlume.
("0n +he Continusns Solar Emisslion i1n the X-vay reglon of ths Speatrom,
by T. V. Kagachevskaya and G. S, Ivanci=-Kholodnry, Institute of Applied
Geoprysica, Academy «f Suiernces USSR; Moscow, Astaonomichaskiy Zhurial,
Vol 36, No 6, Nov.Dec 59, pp 1022-1027).

Study of Solax Corpuscular Straary Based ov IGY Data

An exandnation of copies of magnetegrams kept at World Data Center
B-2, Moscow, made by M. 8. Bobrov, Astionomical Council, Academy of
Sciences USSR, showed that azcording to the 4ype of geomagnetics dis-
burbancs, the whole glebe can be divided into the followisng sharply-
differdny belts: a) A velt of synphase distusbarces (JPIZE 507),
vharacsterlzed by +he presente of wiude regisne (10,000 km and over)
where the horizontal inbersity waries almest synchrononsly over persicds
of mary hovrs, is typicai of this belt. The large dimenions of these
regiens indicste that the sources of the disturbances are distan® frrom
the Earth's surface (one or more eavth radii); b) twe belts of local
dishurtances (fuom ¢~5’O° to the outer edgs of the neares® pola’® cap)
characterized by “he abserse of synchronism of disturbance abh distarces
betwsen cbservazories of sevaral hindved kilomebters and over. The sowrces
of these distwrhances are near the Earth, are small in size, and are lccalized
meinly in the night sectors of the auroral zcnes; and ¢) “wo belts of
almost contiruous disturbances (the northern and southeru polar caps)
characterized by almos® a complete abserce of magneiically qulet days and
day merimun activity. Ag a rule, the disturbances are local. altheugh
trates of syrphase disturbance are somevimes ooserved,

- ot
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The ozigtonce of the bLalts ol peomagnatic disturbances can be oxplmned
by she following working hypothesis of tho intoraction of a solar corpuscular
gbream and the Barth, Durlng tho poried of a synphase disturbance (a
typical duration ig Sbout 1«3 hours) the Barth passes through a large
{As? » 100 - 1 » 107 km) condensation of solar plasma. The goomugnetic
f1old provents the condensation mattor from approaching the sarth's surface
poarer Shan one or sevoral carth radii. The deformations of the geomngnetic
fioid whlch arise from this cause symphase disturbancos. Small secraps
of plasma tear Lrom the condensation, penotrate the upper atmosphore over
the awrornal zone along Stoermer trajectories, and cause local distuwrbanzies.
Over %he bwelts of permanvnt disturbances the geometry of th. geomagnetic
£201d L5 such thal the cupture of matter moving past the Earth iv possible.
It iy Lhua possible to explain the existence in these belts of the almost
continuons hackground of disturbances even on magnetically-quie! days.

The irrepularity of the synphase distwbances with time are the
direct result of the inhomogeneous structure of the solar corpuscular
shreamz.  The sludy of these disturbances may be a good means for ine
vastigating the fine structure of these streams. ("Study of Solar
Corpuscular Streams on the Basis of World-Wide Geomagnetic Disturbances
Obseweed during the IGY," by M. S. Bobrov, Astronomical Council, Academy
of Seiensoa USSR; Moscow, Astronomicheskiy Zhurnal, Vol 36, No 6, Nov<Dec 59,
pp 1028-1036) .

Swoctrascopie Study of the Lunar Surface

The results of a spuctrophotometric study of 90 areas of ‘he lu.ar
swicse made by V. G. Teyfel', Sector of Astrobotany, Academy of Sciences,
Kazakh SSR, are prescnted in an article in Astronomicheskiy Zhurnal.
Spectral curves for these areas, constructed relative to a reference
area in the Mare Vaporum, are characterized by an almost monotoaous
chanee in inbtensity along the spectrum. This makes it possible to
uwse vhe ccolor indices for mass estimates of the color of Tunar objects.
The maximum difference in the spectral curves, expressed in relative
spr.onrophetometric gradients, is 0.57 for 390-500 mu and 0.72 for
510-620 mu, 1.6, 1t does not exceed 0.6 of the spectral class dG. ("On
Differences in the Spectral Properties of Areas of the Lunar Surface,"
oy V. G. Teylel', Sector of Astrobotany, Academy of Sciences Kazakh SSR;

Mpscow, Astronomicheskiy Zhurnal, Vol 36, No 6, pp 1041-1045).

New Camera for Lunar Observations At Pulkovo

The main details in calculating the design of a Markovits camera
whish it being used with the standard astrograph (D 345 mm, F 3450 mm)
a% vhe Main Astrcnomical Observatory at Pulkovo, are given in an article
by Khe I. Pctter and Yu. S. Streletskiy. The camera, produced by the

-8 -
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obgervatoryls opbtical-mochaninral shop wuz put into oporation in May 1957.
A description ol the camera im also glven. Use of the camera during 1957«
1958, revoaled its high quality and its ease of handling and reliability
in operation. ("Camera for Observations of the Moon with the Standard

S Bl oo 0 T PO A S DR Rl o B,
| t A my of Selances, USSR; Mosoww ronomlchesldy Zhurral, Vol |
e SRR AT k3 et y Yob 36,

Proposed Mothed for Determining Space Coordinates of a Meteor

An explanation of the principles and a description of the methed
for using stereophotogrammetric instrumernts in meteor astronomy are con-
tained in an article by N. D. Rozenblyum, All Union Astronomical-Ceodetical
Society, which appeared in a recent issue of the Soviet scientific periodical
Astronomichesidy Zhurnal. In comparison with the "classical! method, the
proposed means gives considerable simplification and acceleration in the
processing of photographs taken at two stations. The results obtained are
identical.

In the present study, the stereophotogrammetric method was applied
to the photography of meteors at zenith. However, it can also be used
in the case of a general survey. ("Application of & Photogrammetr»ic
Method for Determining the Space Conrdinates of the Trajectory of a
Meteor;" by N. D. Rozenblyum; Moscow, Astronomicheskly Zhwurnal, Vol 36,
No 6, Nov-Dec 59, pp 1061.1073).

-9 o
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III METEOROLOGY

Relationship Bebtwean Turbnlency and Helght in the Nesr-Surface Layer of
the Atmogphere

About. 30 years ago B. I. Izvekov proposed a now widely known exporential
formula for the coefficient of turbulency: ‘

k2 k_ (1 4e - eme/2l), (1)

where koo (1 £ € ) = koo -- the value of the coefficient of turbulercy {k)
at a switiclently great elevation (above the near-surface level); m -~ a
dimenzionless parameter, depending on the thermal stability of the near.
surface lanr; € % ko/kgo =~ a small dimensionless value equal to the
ratio of the valuves of ‘the coefficients of turbilency at the earthis
suwface (ky) and above the earth's surface (koa); 21 -- some fixed
helght.

With instable stratification of the near~surface layer {(Ri &=0) the
change of k with height is described by the formula

k » k¥ (epz/zl £ E-1) (2)

By following thiough, considering various wvariables and constanis,
we arrive at a formula for turbulency ks

k== /(14 al,) eXat - 17, (26)

This formzla has the same exponential structure as formulas (1)
ard (2).

The congstants a and lp are determined by experimentaticn.

From a comparison of formulss (2) and (26) we find that when there is
instable stratification

amf'(0) =L>o.

):‘2:1

It should be noted that there is some difference in the structure of
empirizal formulas (1) and (2) on the one hand and formula {(26) on the
other. This means that in formula (26) the multiplier before the exponent
(in brackets) equals 1 £ aly, while in (1) and (2) this multiplier is
strictly equal to 1ls On the other hand the second term in the brackets
(26) is equal to -1, while in (1) and (2) it is ejual to -1 £ € .

- 10 -
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I£ wo oabgsdute the valuo of k dotermirnd by formula (20) in rativa

(7) and {£)

2

e 2 C" : T3 g-\s b
T =pl -alg 2 bk ()
wp = - cppk 7 (8)

and then accomplish integeation, taking (12) into account
T /p = const, Qr/p » const. (12)

wo got the followirg formulas for the disiribution of wind velocity and
potential temporature with height in the near-surface layer of the atmosphaers:

u(z) =¥ 1n 14 aly = @7Xa2 (28)
x alo
0(z) 04 -, Qp in 1 Lalg « g=X82 (29)
Xk Cpbvy aly

where Op -= potential temparaturs at the sarth's surface (z = 0).
("Establishment of a Dependence Batween the Coeffisient of Turbulency ard
Height in tho Near-Surface Layer of the Atmoaphere," by L. T. Matveyev,
'ég';estiya Akademii Nauk SSSR, Seriya Geofizicheskara, No 1, 1960, pp 83-

Elactrification of Particles in Clouds and Precipitation

This article gives a quantitative evaluation of possible machanisms
for charging of particles in clouds and precipitation on the basis of
experimental data collected at the earth's surface and in the free atmosphers.
A comparison of experimental data and the resalta of computations showe
that no% one of the known mechanisms can explain the large obserwad values
of charges in rain drops. Rain drops in a cloud can assure large valies
by means of gravitabtional coagulation; as the drops fall from a cloud to
the earth the ralue of their charges decreases due o alr condvctivity.
("Research on Processes of Electrification of Particles in Clouds and
Precipitation,” bty N. V. Krastcgorakaya, Izves“iya Akademii Nauk SSSR,
Seriya Geofizicheskaya, No 1, 1960, pp 39=57).

-11 -
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Mptolevel Aoz gl Methed of Meazuromon oL ALY Tenjetralure

bl N . Tt il ) O 1

1n 4 praviesn labus of *ais Jornal (Lzvantiga Akadenid Na.i S58H,
Soriya decfizithenkaya, Bo 4, 1959). the author desirited a losal atoustical
mathod for tha moasutesent of air Lemparature. This rethed 15 bazed on
the woll kfow, rolationship betwesn the apoed of sound and Lomparatule.
An acoustical thermomater, developed at the Inatitute of Pnysico of the
Atrosphsro of the Acadory of Sciences of the USSR, enables us L0 measure
alr bLarparalure withoit errors dus o radiation and inertia at alti®udes
up to Lo km; the influanse of wind op asoustizal moasurements 19 reduced
considarably by the uze of nwo sound releivers.

By comparing *he data fer tamperature recordad by the asoustic
tharmoms*er and that trarsmitted by ordinary radicsondes sent aloft at
tha same '4me, we san got infarmation about the corrocttiness of irtroduced
coyrastions for cadtation ani oiber favhory, ("Some Results of the Measure-
con® of Air Temper st oo Ly the Lotal Acoustacal Method at Alsisudes up 0
SR Kilometar 2, by MO T, Mordvkhost b Ievestiya Akademit Nauk SSSR, Seriya
Quntt o ooteokara, Na 1, L300, pp 96.-106) .

Influenze of ‘he Corizliz Forca on Atr Tuzbulonsy an *hs Near.Surface Layers

A vocently published paper by “wo workers al the Inatitute of Physics
of the Atmsspbere trdicates Lhat the Coriolls force leads %o a dezrecase
in the values of the coefficient of wrbilenty in the near-swiace layers
of tne atnesphote, the' ig, % coutridbuted a stabilizing effozte Thelr
paper, treating of cthar aspects of turdbnlenty in the lowe:! layer of the
Ateesplere, aiso peoss of that wind shaft in that layer can amownnt to
nc mote ‘han a few degrees. ("0n Turbulert Regime Above tho Near-Surface
Layer of A.x," b/ A. B. Kazanskiy and A. S. Moran, I2ves*iya Akademil
Nitk SSSR. No 1. i960, pp 165-168).

-~
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e GEOMAGRYTIGM

Ditgnal Vadatten of Dortosuotions of Eavih S:oparts

The dally variation of parvurbations of sarth cwrarts has bess
invastipgated by the athots on Lha basis of data congarning the E-indicay
of sctivity: they ware desived az the hourly ~ulvas of the amplitole R
of telluroprams (in mv/km). Tellurograms wiil poper spasd of 90 rmu/Lawe
wore wsed. Tha rasulbarsd valuss wita avaraged sndividual Ly for much
ssazon, [or all days:

n

Bt =1/n Z Ri,n!

n=1

whote n =~ tho number of days i=rolved in the procossing; L -- the wumber
of hours,

- L} e
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TABLE 1
Phases of Maximun of Two First Harmonics S, of Earth Currents
Latitude ABast Longi- Coverage of Data in Months
F, degrees tuds, degrees Station Minter Equinax Sumeer (IGY period)
e 1 c 1 ¢ Winter Equinax Summer

-78 100 Oasis 175 02 195 300 224 47 2 2 2
=17 93 Mirnyy 152 50185 06215 05 2 2 2
'\ 16 Piramida 89 209 110 178 130 207 L 3 2
71 58 Kheys 120 258 16 60 143 180 3 2 k
66 10L Cape Chelyusidn 60 288 105 132 109 202 L L k
63 35 Lovozero 25 261 356 250 21 36 L L 3
60 129 Tiksi sh 150 133 59 2 3
. 53 39 Borok 32336219 60233 % L h N
e L9 L2 Shatsk 300 346 20320 60298 L h k
I3 3 Alushta 16 23 32312 81242 & 2 k

' Lo U2 Yu. Sakhalinsk 134 348 2
uL 158 Petropavlovsk 360 287 108 295 231 186 L k k
37 L5 Tbilisi 307 339 247 210 243 260 4 h k
30 S8 Ashkhabad 222323 213319223 265 | L L
33 7 Alma-Ata 147 301130 7012771 L h h
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The rapults of the harmonic analysis of the ocwves for 3, (diurnal
varialion of aotivity) are given in Table L and in Fizures 1 and 2.

A cosinal form of a Fourior sorics was usaeds

8, (t) = nE Fp cos (mt = fm),

m=0
whorg 4 == local time,.

A1 onalysio of thege data made by the authors pursusd the limited ob-
Jective of showing that the lurnal varlation of porturbations of earth
¢urrordy 48 in ogroement with the schems of prosentution of S, described
ta [71 7 (Mishin, V. M., "On tho Structure of the Diwrnal Variation of
Magnotic Activity," Doklady, AS USSR, 118, No 6, 1958).

In uccordance with /71_7, tho diurnal vuriation of magnetic perturbae
tlons contains parts controlled by local and universal timo:

8, = 8" (t) £58 (7).

On "disturbed" days the ratios of amplitudes of tarms S¢ (t) and S (T) are
cloge to wnlty in the middle latitudes and increase to 1.5-2 in the zone
of auroras; on "calm" days the ratioc is 7 2.5 in the middle latitudes

and ircreases still more near latitude 67° /~ 1 /. Consequently, the main
term of Sy "for all days," whose characterisiics are glven in Table 1, is
the function S' (t). According to /1 /, this function is satisfactorily
gesciibed by tho first two harmonics of a Fourier series, each of which

as the form:

S'y (t) =ry s cos (t - @1) = q) (§) . cos (¢ -Ahy) Aby (&) . cos (t -ﬂl),
(1)

S'h (t) =22 .« cos (2t -¢2) = ay (E) » cos (2t =Ap) £ by (i) . cos (2t -pz).
(2)

The mean values of &4,,eX,, ﬂl! ﬂg are reckoned in /1 7/ as:
ol = 215° ,61 = 360° (summer) ,81 2 20° (winter)

oA 5 = 340° A, = 1800

The actual values of 1 eee 2 can differ rrom thoss cited by £ 10-200.
The mean ratios of k (latitude) = by/a], derived by averaging of datZ 17
for "disturbed" and "calm" days, are given in Table 2.

- 15 -
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TABLE 2
Mean Duiios of k (latitude)

Latitud

e 00 L® 500 G°  6° 0 150 8o
Winter 1.0 1.2 2.0 3.2 30h 2.0 1.2 0.5
Equinor 0.9 1,0 1.75 3.0 2.9 2.7 1.1 0.65
Summer. 0.7 0.8 1.5 2.8 2.3 1.4 1.0 O

From (1) it is aasy to derive
tg 1 = oin ;éksﬂx__l. (3)
cos s 1
We assumed for winter (Figure 1):
1 =259, 1 = 3600,
1 = 2009, 3 = 20_£ 20°,
By moans of {3) and (L), using the data in Table 2, we derived curves

of d?pendence of 1 (F) on geomagnetic latitudes (Figure 1, not reproduced
hera).

(L)

The curves of f, (F) for seasons of the year and the equinoxes wero
derived in a similar manner. Ths corresponding values derived for the E-
indices of activity of earth currents are plotted as points on the sketches.
One can see that the agreement of the observed values for /M, and of the
curves for {p 3 (F), drawn on the basis of data in /- 1/, is satisfactory.

Figure 2 was drawn for & similar comparison on the basis of data for
the sacond harmonic of S'(t). The agreement of the values of ¢@5 with
curves found on the basis of appropriate data in [ 1_7 is alsd satisfactory.

Thus, the basic component of the diurnal variation of perturbance
of earth currents -- a wave with a diurnal period -- contains two parts
with near-noon and near-midnight maxima and amplitudes, varying with latitude
[17. The first of them, in acccrdance with /1 _/, is associated with
the dynamo-effect in the ionosphere, while the second is associated with
the screening influence of the ionosphere (in the middle latitudes) and
by the nocturnal maximum of conductivity, created by corpuscles intruding
into the high latitudes.

- 16 -
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1t {n of intarest Lo 'uln thoo sindlas espularities e ldunily appoar
beothe diognal varlation of frequoncy of manifostation of Kip.ke (varlations
ol b '::wtt)u'a aloctromagnotic fiaid with a period from peveral adsceonds
Ly oa puhetn).

AL 0 samdnar hald tn May 1955 in tha Magaetomtzy Loboratory of the
[retitnda of Physlen of Sha Earth of “hy Acadergr of Scluntss of tha UISR
it war noted, in particular:

n)  tho wiplitudes of Kep.k. have a cloar diurnal varlation with a
maximeon arsund noonday (from u roport by a group hoaded by G. N. Patrova);
thory Lo an "offoct of the polar night," dus to which variations of the
vpn P (with a noonday maximum of fraquency of aypuorance) in the polar
enp ara obgorvud cmlya{n local summa~ (from a report by V. A. Troitokays);

LY thore is a spocial typo of vartatiens withr a decraasing period
(KUP), which is observed only in tho oveaing and night hows. Presumably
thin Ly wisoclatod with the sereening influence of thue fonosphore (from
v orogert by Ve Ae Troltskaya).

("0, tho Diurnal Variation of Periurbations of Earth Curronts According

i~ Qboorvakiona of Soviet Stations During the IQY Poried," by V. M,

Foshin anid O, M. Barsukov, Izvestiya Akadomii Nauk SSSR, Seriya Qeoficiche-
srsa, No 1, 1960, pp 148-150).

Snatt Purded Variations in tho Elsciromagnotic Field

This article, by two specialisls at the Soviet Institute of Physics
of “he Earth of the Acaderty of Sciuncas of the USSR, discusses small period
varittions in the carth's elsctromagnetic flold, simtltancously appearing
al Iy 1GY stations in the USSR.

- The separating oul of variabiors appeering similiangously a® a mubar
ul stations presented certain difficulties, sinca 1t wus often necessary
le datocy these variations on a backgrouid of others that resembled them
in foen. They were classified into threa groups, A, B, and C, on the
Yale <l clarity. The periods of the investigabed veriations lay in a
saape betwsen 1 minute and 20 mianbes, with amplitades varying from some
adiedohs of a gamma to tens of gammsn. Figwes 1 and 2 shew exanples
of comparisons of individual typos of variations.

. m{l" “extaally and graphically descsibed distribution of the ratios
oloan idtudes of the constituveats of the electromagnetic rield, having
a wather stable character, is rather diffieult to explaln st this time.
Rewsver, stations at which relatively large amplitudes have been recorded
w'e¢ titaualed on those boundaries of the Lerritory of the USSR which adjoin
the seas and oceans. It is possible that elsclromagne’ic disturbances are

- 17 =
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intensified by tho prasence of electrical currants in the sea, developing

in the coastal zone., Or possibly thin is oxplainable by stable non-
homogenaitios in tho oloctramagnetic fiold of the Earth's atmosphere.

It 18 also possible that peculiarities of geologiual structure exerciss

an influsnce on such a distribution. In respect to the origin of simultuncously
recorded small-poriod variations in the goomaghotic field, these are
prssibly caused by a ring current systoms prasent in the vioinity of

the carth at groat distances fiom its surfaco., Such systems croate the

more or less homogenoous field in which the Barth is situated. Disturbances
in those systems, causod by impacts of corpuscular streams from the Sun,
should cause variations in the magnetic field, appearing simultaneously
over the ontire Earth or on a large part of its surface.

It is also possible that these variations ure caused by magnetohydro=-
dynamic waves arising as the result of the penetration of corpuscular
streams into the conducting layers of the upper atmosphere and exosphere.
("Small-Period Variations in the Regional Electromsgnetic Field," by
A. G. Kalashnikov and Ye. N. Mokhova, Izvestiya Akademii Nauk SSSR, Seriya
Geofizicheskaya, No 1, 1960, pp 50-54).

- 18 -
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V. SIBISMCLOCY
CPYRGHT

Estimabicn of Earthquake Intensity in Ghi-a

Ths £ast pace of Socialistle construciion 4n China, about half of which
13 subje L to the influonen of dastiuctive cariliguakes, rsquires a constant
rofinoment of tha plan for solumic loplonalization of that country., Al
the pressent timo thore has veon complntod the first draft of a plan for
the veismic regionalization of thu Chinuse Puoplu's Republic. For a
furthar refinomont of tho plan wi nead a rathe> procise oatimation of the
seismic activity of the different sones.

If wo assume that the potontial olastic onergy of slow tectonic
processas is converted into tho kinatls energy of earthquukes, then by
considoring the total enargy of earthquakes of the pest in a given region
it will bo possible to ostimate (with appropriate accwracy) the seismotectonic
activity of the prasent. Prolonged ohsorvaiions are necossgary for the
preper estimation of such activity. In this respect, China, with its
ancient culture, is in a rolatively favorable pcsition, and information
about sarthquakes has beon collechted in that cowstry for almost 3,000
Yaars.

The objectivre of the present work is the developmont of a method
that in the first approximation will permit us o a sound geophysical basis
to estimate seismic activity for the tomritory of China on the bagsis of
historical data conceraing the inbensity of esrbhiuakes., For this purpose
wa have tried to evaluate the cnergy of eariiquake focl from the energy
of seismic waves on the basis of the now-adopted M gcale., The decrease
in the force of the shock or the destructive effecl with distance depends
on the dapth of the focus (Figwre J). Focus II 38 doepor than focus I and
curve II pgives a smeother change in intensity. The deepor the focus,
vhe smocther is this decrease. On this are based all the known methods
for determining the depth of the Lo2us from macroselsmic datas

All other conditions being equsl, the intenzity of an earthqQuake 1s
the graater the greaster is the oaergy of the seismlc wavaes emanating from
i%e focus, This rolationship is rather complex, but it 1s possible to
esvablish an empirical relabionship betwsan the erergy of the seismic
waves, tie depth of the focus, and the intensity, asbimated on the basis
of manuscript documents. For checking the corrsetness of such a con-
Tersion, it is possible to use instoumental dabta £o earthquakes of recent
years when it is possible to estimate the energy of earthquakes by the M
scale and to determine the depth of the foens Ly diflfererces in the time
of arrival of seismic waves.

-9 -
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The density of tho emanated enorgy £ at a distance of 4 and v&th the
depth of the focus h, equal to £ (A, h) is proportional to "

(where S' is an index depending on conditions of wave propagation). On
the other hand, under conditions of harmonic oscillations

E , o d 2,
4 I~ 4

whore A -- amplituda; T -- the period of oscillations. Thus,

A/T=n, _L‘:!‘E , (where n -- coafficient) (1)
h

onanghSDef SIS SRSRSED OHECLEY S0 BRRPSago, 00 accmlevatton

Determination of intensity from instrumental observations has been
made by S. V. Medvedev, who indicates that intensity can be estimated by
the amplitude of "forced" oscillations of a pendulum having a period of
0.2 seconds,

Intensity - I 5 6 17 8 9 10
Amplitude = A, mm 05-1 1-2 2<4 L4-8 B8-16 16-32

Hence, it follows that the relationship between intensity and amplitude
is logarithmic, that is, A = 10¢I, (where ¢ -- some coefficient). Taling
(1) into consideration, ws get:

1061 = m m = nT, (2)

E
C ZFe s

If the intensities I; and I were determined at distances 3 and 2,
the logarithm »f the ratio of values in (2) givess

2 4,2
Ip-Tp =515 1'0 , §=81, (3)
c

2 2
2"h

One should bear in mind that S' is different for different paths of
disemination of waves. Thus, with an almost horizontal dissemination of
waves S' = 2, in several cases S' s 1 1/2, When there is vertical move-
ment S! should be close to 1. If we have at our disposal a system of data
on intensity Iy, I, etc., for the mean radii of isoseists 41,4 2.,
then we propose to solve mathematically and simultaneously the problem
of detemmining h andS. For this purpose in the system of coordinates for
h and 5 we draw curves with S = S(h) for the fixed values of I2, I, Al:

2+ The point or region of intersection of these curves enables us to

- 20 -

CPYRGHT

Sanitized - Approved For Release : CIA-RDP82-00141R000201120001-8



Sanitized - Approved For Release : CIA-RDP82-00141R000201 12000‘b§YRGHT

simultansously determine h and S for each earthquake., After determination
of thie valus of 3, which appeared quite stable, it was possidble to

ostimate the depth of the foci of past carthquakes, using as a point of ‘
departure the intonsity at different points, datermined from historical data.
On this basis it is possible to determine the energy of foci on the M

scale as has been done, in perticular, in the USSR, It is known that the
value M and energy E are relsted by the equationi

E » 10 £ SN,
Substituting E, expressed by M, in (2) and using logarithms, we haves
M=alo Ablgh {4, (W)
where a, b, d == coefficients,

Let's give the results of research applicabie to a series of earthe
qQuakes in China.

We processed data for 11 earthquakes in China, beginning in 1918,
This onabled us to use the results of cbservations of seismic stations
together with our noninstrumental data.

Data on earthquakes are given in the table, where theres are given the
dates of earthquakes and the coordinates of their epicenters, derived on
the basis of examinations of earthquake traces in the field. The last
earthquake in the table was investigated by a special expedition of the
Geophysical Institute of the Academy of Sciences of the Chinese lNeoples
Republic. The last column of the table gives the number of districts or
points used for the drawing of isoseists. The intensity M, according to
instrumental data for earthquakes 1-10, had been determined earlier, while
for earthquake 11, it had been determined at the Geaophysical Institute of
the Academy of Sciences of the CPR. In only two cases were we able to
determine the depth of foci on the basis of data provided by seismic stations.
The locations of epicenters are shown in Figure 2 (a map of the distribution
of epicenters, not reproduced hare).

An example of determination of S, h by the proposed method, is shown
in Figure 3 and L. In all cases the value S proved to be stabla, on the
average, equal to 5. Its determination in six cases showed that it does
rot £fall outside the range L.9<5.2.

Using the resulting values for the depth of the foci h, M, and Ip for
11 earthquakes, we determined the ccefficients in formula (L) and as a
result received the following dependences

M=2/31Io/4U4/5 1gh -1/2, (s)

-2] -

Sanitized - Approved For Release : CIA-RDP82-00141R000201120001-8




Sanitized - Approved For Release : CIA-RDP82-00141R000201120001-8
CPYRGHT

The mean erru.s of the coafficients a and b in (L) proved to be small;
the error in determination was on the order of the valus itself.

Conclusions
As a result of the work accomplished it proved possible tos

1. Determine the depth of foci in accordance with formula (3), using
as a point of departure the mean radii of isoseists, determined from data
in historical records; in this case it was established that S = 5 is
applicable to China.

2. Determine the valuss of M, on the basis of formula (L) (after
its refinenent), using as a point of departure data on the depth of
earthquake foci. The results of this work are the first step in current
research and in the futurs some refinements of the derived data may be

necessary.

-22-
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TABLE
Coordifiates  Intensity at h, Station
No. of Earthquakes = Date of Epicenter Bpicenters, Iop M_ h;km Data Districts
1 13. IT 1918 23%t 117 10 7.3 33 - 80
2 16, XIT 1920 36 6. 105°7" 12 8.5 50 - 170
3 6 IIT 1925 255 100 3. 10 7.1 20 - 10
L 22, V1927 3117 1026 n 8 Lo - 12
S 25, XIT 1932 39 8 96 9 10 7.6 36 35 7
6 25, VIII 1933 318 1035 1c 7.4 LS -- S
7 18. XIT 1935 288 103 S 8 6 L5 -— 12
8 7. 11 1936 355 1035 8 6.8 5L -— 10
9 1. VIIT 1936 34 8 1064 8 6 Ly - 16
10 6. IV 1950 237 1024 9 (3 15 - 7
1 1. IT 1954 390 1015 10 7.2 12 11-20 100 points
[}
\l\g
]
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(*On the Estimation of the Intensity of Earthquakes in China", by Ye. F.
Savarensidy, Institute of Physics of the Earth of the Academy of Sciences
of the USSR and Mei Shih-yung, Acadeny of Sciences, CPR, Institute of
Metsorology and Geophysics, Izvestiyu Academii Nauk SSSR, Seriya Geo-
fizicheskaya, No 1, 1960, pp 135-138).

Seismic Investigation of the Earth's Crust in Central Asia

A number of investigations by the method of deep seismic sounding (asz)
have been devoted to the study of the structure of the earth's crust in
Centrsl Asia. As a result of this work we now have cross-sections of the
earth's crust and have drawn isodepth maps for individual regions. Research
on the recordings of oscillations caused by powerful explosions has thus
far resulted in the drawing of hodographs and the determination of the
mean thickness of lgyers of the earth's crust.

Below are given scme results of the processing of the recordings of
the powerful explosion of 19 December 1957, set off for scientific purposes
by the Academy of Sciences of the USSR at a distance of 100 km to the north
of Tashkent. A large number of permanent and temporary seismic stations
favorably situated along the transverse profile, enasbled the author to draw
a crosg-ssction through the earth's crust for a distance of about 1,000 km.
To draw this cross-section we used records of 29 seismic stations. The
profile I - I, along which our cross-section was drawn, was oriented northeast-
southwest and extendsd from Tadzhik Depression to the northern ocutliers
of the Northern Tien.Shan., As the diagrammatic map in Figure 1 shows,
all observation points were situated in a zone about 100 im wide. The
resulting cross-section along the Profile I - I therefore characterizes
the averaged subsurface relief alon, this zone. The drawing of the cross-
section was accomplished by a method such as described in the literature,
using transverse hodographs of P% and P "head" waves, associated with
the basalt and Mohorovicic surfaces respectively. We interpreted the
arrival of the PO wave as the arrival of the “head" wave corresponding to
the granite laysr (the terms "granite® and "basalt® are used conventionally).
However, in connection with the fact that at the distance considered (more
than 300 ¥m) the P® wave was very poorly distinguished, we did not draw
the boundary of the granite layer. The correlation of the arrivals of
elastic waves was made on the basis of an analysis of the kinematic and
dyramic peculiarities of the recordings.

The considerable sensitivity of the instruments used (VEGIK seismo-
graphs and seismographs of the usual type -- SGK and SVK), the high speed
at which the paper moved (120/240 mm/min), and the transmission of data
by radio as to the moment of the expl.sion, enabled us to determine depihs
to the investigated boundary with an accuracy of £ 35 km.

CPYRGHT
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A more detailod oxpooition of the method of conducting and procesaing
obanrvations, tho estimation of error, the interpretation of the arrivals
of elastic waves and the drawing of a cross-saction, are given by the author
in another work (Ulomov, V. I., Regional Cross-sesction of thoe Earth's Crust
in Contral Asia and tho Thicknoss of Alluvial Material in the Tashkent
Area, Izvestiya of the Academy of Sciences of the Uzbek, SSR, Physics-
Mathematics Serios).

The data for the depth to tho basalt and Mohorovicic surfaces, deterw
mined for sach point of observation, were corrected for seismic drift and
. projected on a vertical plane along the profile I « I, As was shown by
a preliminary compilation of the isodepth map to the discontinuity in the
earth's crust noted in Figure 2, the scattering in the data for depth is
basically explained by projection of areas with a quite complex relief
on a vertical plane.

As can be seon from the resulting cross-section (Figure 2a), within
the limits of the examined region there is an unconformity in the strati-
fication of the basalt and Mohorovicic surfaces. The Mohorovicic boundary
for the entire length of the cross-section is relatively static, situated
at a depth on the order of 50 km, and only in the region of the Northern
Tien-Shan is there a considorable rise, with an amplitude on the order
of 10-15 km. The configuration of the Mohorovicic surface at the northern
end of the profile is unclear due to weak arrivals of P waves in this
region, The depth of occurrence of the basalt varies in wide limits.

The maximum thickness (about 4O km) of basalt is in the region of
Juncture betwsen the Southern Tien-Shan and the Fergana Depression,
the least (about 10 km) -- in the region of the Tadzhik Depression.

There i3 no doubt that the relief of both boundaries was smoothed
out for the entire length of the profile and in places was drawn inaccurately
dus to the great distances between the points of observation.

For a compariscn of the resulting cross-section with the results of
work on deep seismic sounding of the earth's crust in Figure 2b there
are three deep seismic sounding profiles shown: a cross-section along
the meridian of 72030' (1) and cross-sections running from Issyk-kul'-
Frunze-Chankuduk (2) and Issyk-kul'-Teskensu-Balkhash (3) (corresponding
to profiles a-a, b-b and c-c in Figure 1), All these deep seismic sound-
ing profiles were situated at some angle to the profile I - I,

By comparing these cross-sections with adjacent parts of the cross-
section along the profile I - I, we can find good agreoment between our
results and the results of deep seisric sounding. In particular, in
cross-section 1 (Figure 2b) there is a noticeable thickening of the
basalt layer in the northern part of the Pamir-Alay zone, in the direction
of the Fergana Depression.

- 25 - CPYRGHT
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For compariaon of the derived results with gravimetric data for the
oxamined ovosg-sestion there La given the obssrmd curve for Ag in the
Bougver redw:tion, drawn on the basis of resulis derived by the 8cientific
Resear:h Inabitvte of Ueophysical Reconnairsanze of the Minlstry of the
Fetrol.eum Industry of the USSR. The ourve far ths gravimetric anomaly
wan ameraged for sroa, %alkclng the valuss for seismic drift into oonsideration.

As is well known, the configuration of surves for {) g depends on the
composite influsnmce of the basalt and Mohoroviole surfaces. Ths dirsct problem
of gravimetey wee anlved for the pwrpose of clw-ifying the connection
batwean the configuration of the curve ro.cA ¢ el the deep atructure of
the studied region. . Computations were malds using G. A. Ganburtsev's over-
lay for deterndnation of the wvalus of A g in the case of a two-dimensional
problems It should bs noted that the acsomplished gvsrvaging over soms area
of the depths tc the invesilgated boundarismy was made by the valid solu-
tion of a two-dimensional. problem aven for those parts of the region in
which isoanomalias were situated at some angle to the direccion I - I,

A map of gravitational anomalies of Central Asin in the Bouguer reduc-
tion is giwen ia work /I0/ (Rosova, Ya. A., Location of the Epicenters
and Hipocentars of Earthquakes in Coutral Asia, Works of the Usophysical
Inatiitute of tha Academy of Sclencos of the USSR, No 10 (137), 1950).

In Figure 2 the detied linsas show tha computad curves drawn for densities
PL » 2.7, P2 = 2.8 and P3 = 3.0 g/em3, vhich corresponds to differsnces
in deas'ty of A Py » 0.1 and APy = 0.6 ¢/em3, These values do not exceed
the 1limi 3 of the values of densitles given in the Literature for rocky
making w) the princzipal streta of the earthl's crust.

Besides the computed differantisl /A g cwrros for the basalt and Mohoro-
vicic surfaces, Figure 2 givea a curve for a gravitutional anomaly assocliated
with the top of the Paleozolc basement in the southern part of the Fergana
Valley (between Fergana and Andizhan). In connsction with the presence in
this region of a coneldersble sedimentary stratum £t is necessary to take
into account the gravitstional. affect caused by the atratum of alluvium,

The ¢urve wus drawn by compuatations made in the Geophysical Section of
the Central Asiatic Institute of Geology and Mineral Raw Materials, taking
into account changes wlth depth in the density of the covering sand-cley
stratum. In this game region the cross-section shows the surface of the
Palsozoic basement, corresponding to the cemputed grarvitational anomaly.

Az can be seen from Figure 2, the composite gravitational curve, with
the axception of deviations in the region of the Central and Northern Tiene
Shan; coincides, completely with cbservations. Ruggedness of the basalt
and Mohorovicic surfaces in the region of the Northern Tien-Shan, also
well noted in cross-section thres of the deap seismic sounding series
(Figure 2b) and on our cross-section as well, did not show the expected
decrease in negative gravitaticnal anomaly. Such a phenomenon, evidently,
can be explained in the first approcimation only by a decrease in the density

- 26 -

Sanitized - Approved For Release : CIA-RDP82-00141R000201120001-8




CR¥Ritikdd - Approved For Release : CIA-RDP82-00141R000201120001-8

of the marth's crust in this region (hypothetinally dua to the presence

of deep-saated zonss of dislocation). By varying density in the boundary,
for exampls, fom 2.7 t0 2.55 g/em3, it 1s pussible to achieva a complete
coincidence of observed and computed curves in this region.

Thus, as computations have shown, an incroase in the negative gravie
treional anomaly in the northorn part of the profile is evidently associated
with a subsidenca of the basalt and Mohorovicic boundaries. The minimum
gravitational anomaly in the reglon of juncturs betwsen the Fergana I~ pression
and the Southern Tion-Shan is associated with a thickening of the basalt
layer. Finally, a large negative gravitational anomaly corresponds 1o the
deep structure of ths Southern Tien-Shun and the Tadzhik Depression (de=
crease in the thickness of basalt,)

In conclusion, I express gratitude %o Ye. M, Butovakiya for the seismo-
ce given,

("Some Peculiarities of the Structure of the Earth's Crust in Central
Asia, Based on Recordings Made of a Powerful Explosion," by V. I. Ulomov,
Izlv‘;atiya Akademii Nauk SSSR, Seriya Geofizicheskaya, No 1, 1960, pp 131«
13L),

Convection in the Earth!s Mantle

Many ressarchers (especially abroad) support the hypothesis that heat
convection in the Earth's mantle is the fundamental cause for geotectonic
processes. For an svaluation of tnis hypothesis it is useful to find out
what percentage of the snsrgy of a convective current can be transmitted
to the crust. This article endeavors to give an approximate answer to
that question.

Solution of the problem bugins with a study of the transfer of laminar
flow erergy to a movable wall. The assumption is made that the space
batween twy unlimited plans-parailel inclined walls is filled with an
incomressible fluid flowing under the influsnce of its own weight. One
of ‘he walls (the upper) moves evenly in the direction of flow (the
distance betwsen the walls does noi change.) We nesd to find the
maximum percentags of the ensrgy of the current which can be transferred
to the moving wall. Use of a series of formulas will first solvs the
problam for a cass where both walls are fixsd, and then for a case with
an infinitely thin moving wall, where we £ind the full energy developed
by the surrent and the part of this energy transmitted to the moving
wall, Further variables can be introduced. This huas applicability when
we study convection in the sarth's mantle.

Convection in the earth's mantle must occur in the form of brief
cataclysms, separated by long periods of rest. In the course of these
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periods a considerable difference in tomgerature can develop. Assuming
the thickness of the mantle to be 3 « 107 km., the adiabatic temperature
gradient to be 0.3 degrees/im, the superadiabatic difference to be 1,000°
and the subcrustal temperature to be 1,5000 K., we find that the upper
limit foré&tt\a thermodynamic coefficient of efficiency in the mantle itiself
is about .

It appears that less than 6% of the total ensrgy of heat sources
foeding convection can be transferred to the crust.

If the hypothesis of convection is trus, the heat {low feeding
convection muat constitute a large part of the current_of heat coming .
from the depths of the Earth. Assuming this to be 10 8 erga/year, ws get
the upper limit of energy which can bs used for tectonic processes in
the crust, about 1026 erg/ysar. Trs onerq of present-day seismic waves
of shallow earthquakes is approximately 10 5 erg/year. These figures do
not necessarily contradict one another., Howsver, under such circumstances
the periods of rest would be too long (tens of millions of years). It
is more probable that current tectonic activity is associated with
gravitational differentiastions in the upper part of the earth's crust.
Having lost its light components, thies layer becomes heavier than the
geosphere below and it moves downward; this can give rise to a convection
that is more powerful then thermal convection. The active pariods of
such "geochemical® convection may be associated with very great tectonic
cataclysms. ("Convection in the Earth's Mantle," by Ye. N. Lyustikh,
Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya, No 1, 1960, pp 3-5).

Seismic Research Near Alma-Ata

In the period 1951-1953 a series of experiments was made for record-
ing of earthquakes with azimuthal apparatus. Such experiments were made
in Turkmenia in 1951, near Alma-Ata in 1952, and in the Garma Oblast in

1953,

The azimuthal apparatus records components of soil displacement in
different directions. This makes it possible to determimethe vector of
soil displacement. In the case of a longitudinal wave the direction of
this vector coincides with the direction of a ray arriving at the station
with the first appearance of the longitudinal wave.

An effort is made here to expand this method to subsequent appearances
of the wave and define several other types of waves,

Seismograms of local earthquakes were used for this purposs. In
data processing the recordings of a large number of earthquakes were
used -- about 100.
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The data used came from the Oarma Expadition of the Geophysical
Institute of the Academy of Sciences of the USSR in 1953, Over a period
of 3.5 months local earthquakes wero racorded by two szimuthal stations,
KMIZ-1 and KMIZ-II. Epicenters were dotermined with the assistance of
mobile stations, working jointly with the KMIZ stations.

The azimuthal apparatus used each consisted of 8 seismogruphs,
oriented in different directions and tilted L5©,

The author proceeds to an interprotation of the recerdings. Twelve
figures supplement the text in describing the processing method used.

Data from the station KMIZeI showed the existence of a deep dis-
continuity at a depth of 32-36 km; the station KMIZ-II showed it to lie
at 38-40 km. The mean velocity in all the covering medium varied between
about 5-7 km/sec. In addition there also exists a reflecting lgyer,
situated at a distance of 20 km, and the mean velocity in its covering
medium also varies between 5 and 7 km/sec. ("On’Exchange and Reflected
Waves on Azimuthal Seismograms of Earthquakes in the Garma Oblast,™ by
Ye. V. Olivenko, Izvestiya Akademii Nawk SSSR » Seriya Geofizicheskaya,

No 1, 1960, pp 126-130).

/"\/?
.

-

”
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VI. OCBANOGRAPHY

First Cruise of the "Weathor Ship"

The following is the complete text of a news dispatch from Vliadi-
vostok, appearing in the 25 February 1960 issue of "Pravda®s

CPYRGHT .
Yesterdsy the expeditionary ship ®"A. Voypykov® of the Hydromsteoro-
logical Service raturnsd to port after L5 deyp work in the Pacific Ocean.
On arrival at the point of observation the middle part of the
ocean, the ship found iteelf in a zone of a spvere storm, up to 12 on the
Beaufort scale. The storm was accompanied byl snowe The listing of the
ship at timss was up to 45O The ship becams| ice-covered and the entire
crew and participants in the expedition answered an alarm for the remwal
of ices The expedition conducted round-the-dlock observations despite
the sxceptionally difficult conditions experipnced on the wyage.
The shi) 4han moved to more southerly regions of the tropical sone.
Moving along 178° East Longitude, the "A. Voypykov® made a cross section
from 45° to 8° North Latitude. Twenty five mpteorological rockets were
sent aloft during the course of the cruise. [Rerologists sent more than
100 radiosondes aloft., Jet streams were discovered at an altituds cf
about 9 km, with wind velocities greater than 200 km/hour. :
The first cruise of the "wsather ship™ marked the beginning of regular CPYRGHT
phex . he Pacl Doear "First Cruise of the 'Weather

Ship',® Unsigned dispatch, Pravda, 25 Pebruary 1960, p 4).

The Quasistationary Nature of Drift Currents in the Ocean

V. M. Kamenkovich, of the Institute of Oceanoclogy of the Academy
of Sciences of the USSR, whose paper in the Doklady of the Academy of
Sciences, No 6, 1958, dealt with the equations applicable to the dynamics
of stationary currents, has now published a paper dealing with his mathematical
analysis of quasistationary drift currents in the ocean. ("On the Quasi-
stationary Nature of Drift Currents in the Qcean, by V. M. Kamesnkovich,
gv.';'ostiya Akademii Nauk 33SR, Seriya Geofizicheskeya, No 1, 1960, pp 74~
2)e : K

- 30 -

Sanitized - Approved For Release : CIA-RDP82-00141R000201120001-8




Sanitized - Approved For Release : CIA-RDP82-00141R000201120001-8

VII. ARCTIC AND ANTARCTIC

Recont. Nows of Arctic Activities

In the second half of March the Arctic and Antarctic Sclentific
Research Institute will send still another expedition to the Arctic.,
It will establish 15 automatic radio meteorological stations on drift
ice in the leptev, Kara, East Siberian and Chukchee Seas.

! B. Kremesr, Chief of the Scientific Section of the Main Administra-
tion of the North Sea Route, in reviewing work in the Arctic during
the last six years, points out that the "Severnyy Polyus" scientific
stations have drifted a total of more than 26,000 km. About 55,000
metenrdlogical and actinomutric observations have been made at the
drift stations, mors than 10,500 radiosondes and pilot balloons have
been sent aloft, and the depth of the Arctic Ocean hus bsen msasured
at almoat 7,000 points.

The present station, "SP-8", commanded by V. Rogachev, was organized
in April of last year by the expedition "Sever-1l", commanded by M. Nikitin,
a participant in all high latitude expeditions since 1948, Although the
actual route followed by the drift station was 2,360 km, it moved only
380 km in straight course, becase it followed a highly tortuous route.

In regards to the research program of the drift stations in 196V-
1961, the expedition "Sever-12", will relieve the personnel at the station
"SP-8" and organize still another drift station, the "Severnyy Polyus-9",
M. Niidtin, Candidate in Qeographical Sciences, will again head operations.

The new station is to be organized to the northeast of the New
Siberian Islands, approximately in the area of 79-81° N. and 140-1600
E. All types of work previously accomplished on the "SP-8" will be
continued at that station. The same types of work will be accomplished
on the "SP-9", with the exception of geophysical researche. The two drift
stations will be headed by the young but experience oceanographers N. Vlinov
- and V, Shamont'yev,

The expeditions and drift stations are supplied with the latest
, apparatus and instruments. Life for the polar specialists will be a
little easier; they will now have electric stoves for cooking and
central water heating for the huts, supplied from the diesel generators
of the power plant.

The expedition will be supported by an aviation detachment uwader
the command of the well-known polar flier P. Moskalenko. (™To the High

Lat.:;tudes Again", by 0. Stroganov, Moscow, Izvestiya, 28 February 1960,
p3
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Atmospheric Circulation in Northern and Southern Hemispheres Contrasted

G. V. Gruza, of the Central Asiatic Hydromesteorological Scientific
Resesarch Institute, reports the following comparisons of circulation of
the atmosphere in the Northsrn and 8outhern Hemispheres on the basis of
data collected at the Mirnyy observatory during the work of the Third
Soviet Complex Antarctic Expedition in 1956,

The data used and analyzed give roason to believe that in respect
to the atmosphere the cooling role of the Antarctic region is greacter than
that of the Arctic. These data are nevertheless inadequate to solve the .
problem of the role of the polar regions in the heat balance of the
atmosphere, because the heat is carried intc the Arctic region from the
low latitudes by air and sea currents whersas heat is carried into Ant-
arctica by the atmosphere alone. The presence of a relatively warm mass
of water under the ice of the Arctic is one of the important factors
making its climate less severe than that of Antarctica. The heat loss
from the active surface in the Arctic by radiation is probatly leas
than in Antarctica because the air layer over Antarctica is less thick
and less humd. These facts probably explain the greater temperature
contrasts and greater intensity of zonal circulation in the Southern
Hemisphere,

The results set forth in this paper indicate the expediency of a
further study of peculiarities of atmospreric planetary movements and
the particular importance of the comparative study of atmospheric processes
in the Northern and Southern Hemicpheres. {"*@n Certain Zonal Peculiarities
in the Qeneral Circulation of the Atmosphere," by G. V. Gruza, Izvestiya
Akademii Nauk SSSR, Seriya Geofizicheskaya, No 1, 1960,pp 161-164).

Characteristics of Stratus and Stratocumulus Clouds and Fogs in the Arctic

In the summer of 1956 an expedition visited the Central Arctic to
study the microphysical structure of clouds and fogs obserwved there in the
sumertime. Such work had not boen accomplished at any time earlier.

This article gives the results of measurements of the water content
of stratus cloud forms as well as the humidity, temperature, transparency
and spectrum of drops in such clouds.

Vertical soundings were made in clouds of types St and Sc and in fogs
for the measurement of meteorological elements at each 20-50-100 m height,

and some horizontal soundings of frontal cloudiness were mads. Many
flights were made over the Kara Sea for this purpose.
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This wrticlo dogseribes the instrumonts used and tho accuracy with
which moasuroments wore made. Drops wore microphotographed by methors
previougly described in tho literature. A new photosloctric instrument,
the SIP-3, was used for maasurement of cloud transparency. This instru-
mont is described in somo detail, probably br the first time in the literature.
Figure 1 is a diagrammatic sketch of this instrument. The SIP=3 moasures
tho metoorological range of viegibility in the range of 26-500 m with an
error not oxcveding 20%, provided tho geometric length of the base is 13

Me

All obgserved Arctic fogs were situated under inversions or isothermal
layers. Their vertical thickness was from 4O to 230 m., most commonly
batween 100-160 m,

Sounding in fogs was acc.mplished in aircraft for the first time in
1956. The mean water «:ntent varied from 0,08 = 0.2 g/m3, Maximum water
content occurs in the upper third of the fog layer, although when the aiy
was isothermally stratified the water content varied Lut little with
height. (Figure 2, not reproduced here, is a graph showing the vertical
distribution of water content and the meteorological range of visibility
in a fog). The mean range of visibility in fog is 60-120 m. The
maximum visibility (180 m) is in the lower part of the fog, while the
minimum (30-40 m) is in its upper part, at the very upper edge of the
top layer.

Vertical soundings were made of stratus clouds, most of which were
supercooled clouds at temperatures between 0 and 100, The mean water
content in stratus clouds was 0,05-0.2 g/m3, with maximum values in the
upper third of the ¢loud.

The Sc clouds differed from St clouds in a number of wayse St clouds
are forred at greater heights than Sc clouds. St clouds sometimes extend
down to the earth's surface, but Sc are not observed below 300 m; St clouds
are from 50-700 m thick, whereas Sc clouds range between 150-600 m thick;
in most cases there was not the same characteristic distribution curves
of drop size in Sc as in St, the maximum radius of drops in Sc sometimes
exceeded 100-200 4 , whereas in St it was 50-100/u4~

Figure li is a graph showing the vertical distribution of water content,
range of visibility and temperature in a stratus cloud. Figure 5 shows
the vertical distribution of water content, visibility, and effective size
of drops in a cirrostratus cloud. Figure 6 shows the temperature stra-
tification and vertical distribution of water content and visibility in a
stratocumulus cloud. ("Experiment in the Complex Investigation of St and
Sc Clouds and Fogs in the Arctic," by A. L. Dergach, G. M. Zabrodskiy, and
V. G. Morachevskiy, Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya,
No 1, 1960, pp 107-11L).
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